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Abstract   23 
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Background: Podoconiosis is preventable if genetically susceptible people wear shoes starting 24 
from an early age and do so consistently. However, lack of routine use of footwear is one of the 25 
major risk factors for podoconiosis and several other foot-related Neglected Tropical Diseases 26 
(NTDs). This study is aimed at describing the extent of footwear use among school-age rural 27 
children susceptible to the disease and investigating associated socioeconomic factors.  28 
Methods: Cross sectional surveys were conducted in 330 randomly selected households in Wolaita 29 
zone, southern Ethiopia. A household head and a child aged between 9 and 15 years were recruited 30 
from each household. Household heads provided socioeconomic data while children were asked 31 
about their footwear ownership and footwear use. 32 
Results: Nearly half (49.5%) of the children reported either walking barefoot or wearing under-33 
protective footwear in a range of situations. Girls, older children, those in higher school grades, 34 
who belonged to families with higher socio-economic status, and those who owned a larger number 35 
of pairs of footwear reported more protective use of footwear. The linear regression model 36 
constituting the adequacy of footwear ownership and interaction term (i.e. family socioeconomic 37 
status by adequacy of footwear ownership) variables explained 30% of variance in the protective 38 
use of footwear (AR2 = 0.307). The interaction effect of adequate ownership of footwear and 39 
family socioeconomic status consistently predicted the protective use of footwear among children 40 
(β = -0.175, p<0.01) though the main effect of adequacy of footwear ownership was stronger (β = 41 
0.507, p<0.001).  42 
Conclusion: Increased adoption of protective footwear is needed to effectively prevent school-age 43 
children living in endemic areas from developing podoconiosis and other neglected tropical 44 
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diseases. Interventions aimed to improve the protective footwear use should consider approaches 45 
that also increase the socio-economic capacity of families in podoconiosis endemic communities.  46 
  47 
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Author Summary  48 
Podoconiosis is preventable if genetically susceptible people wear shoes starting from an early age 49 
and do so consistently. However, lack of routine use of footwear since early childhood has been 50 
observed to be a major covariate of vulnerability to podoconiosis. The present study assessed the 51 
extent of protective footwear use and associated family socioeconomic factors among school-age 52 
rural children at high risk of the disease. Household heads and their children (aged between 9 and 53 
15 years) participated in household surveys. Nearly half (49.5%) of the children were found to 54 
have less-protective use of footwear, either walking barefoot or wearing under-protective footwear 55 
in a range of situations. Girls, older children, those in higher school grades, those from families 56 
with higher socio-economic status, and those who owned a larger number of pairs of footwear 57 
reported more protective use of footwear. The protective footwear use among children is likely to 58 
increase with increase in family socioeconomic status and number of pairs of different types of 59 
footwear owned by the children. Increased adoption of protective footwear is needed to prevent 60 
school-age children living in endemic areas from developing podoconiosis and other neglected 61 
tropical diseases. Interventions aimed to encourage ownership of multiple pairs of footwear should 62 







Introduction  70 
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The health benefits of footwear have been well recognized in the context of neglected tropical 71 
diseases. Apart from providing protection and comfort to the feet, footwear reduces vulnerability 72 
to a range of foot-related diseases. Common examples of diseases associated with barefoot walking 73 
include Buruli ulcer, cutaneous larva migrans, tungiasis, hookworm infection, soil transmitted 74 
helminth infection, strongyloidiasis, and leptospirosis [1]. These diseases primarily affect children 75 
between 5 and 15 years particularly in low and middle-income countries [2,3]. Footwear is also a 76 
major behavioral covariate associated with the development of podoconiosis [4,5]. Unlike other 77 
foot-related diseases, the proportion of school-age children affected by podoconiosis is small [6], 78 
since prolonged barefoot contact with irritant mineral particles in the soil [7] is necessary for 79 
development of disease. However, genetic susceptibility increases the chances of development of 80 
podoconiosis [5,8], and evidence indicates the importance of the interaction between high genetic 81 
risk in developing the condition and inadequate use of footwear. Yet rural residents in endemic 82 
areas hold misconceptions about the interaction of genetic susceptibility, soil exposure, and 83 
footwear use in causing podoconiosis [9,10]  that  operate as barriers to optimum use of protective 84 
footwear [11-13].  85 
 86 
A study conducted in Wolaita zone of Southern Ethiopia reported consistent (i.e., all-day 87 
everyday) use of footwear among preschool children in podoconiosis-affected households to be 88 
only 31% [11]. In another study on school children consistent use of footwear was reported to be 89 
54% though adherent soil observed on children’s feet suggested that some footwear (e.g., open 90 




Though these reports provide important evidence, biases may have led to under-ascertainment of 93 
inadequate footwear use. In one study [11] children’s footwear use was reported by the caregivers 94 
and may have been affected by social desirability bias. In the second study [12] children were 95 
assessed during school hours resulting in overestimation of footwear use as children in rural areas 96 
tend to wear footwear to school [13,14]. We suggest that estimates of footwear use and the degree 97 
of protectiveness conferred might differ if children were reporting the behavior themselves and 98 
information was collected among children regardless of school attendance.       99 
 100 
Additionally, there is a dearth of evidence regarding the influence of socioeconomic factors on 101 
footwear use among school-age rural children highly susceptible to podoconiosis. Previous 102 
qualitative studies have reported the role of financial constraints in limiting parents’ ability to 103 
provide adequate number of pairs of footwear for their children [13,14]. Social epidemiological 104 
studies have long observed a close connection between socioeconomic factors and health 105 
behaviors [15]. According to Giddens, socioeconomic factors create social circumstances that can 106 
constrain or enable preventive behaviors [16].  With socio-economic advantage comes resources 107 
and access to opportunity structures that increase the life chances and expand disease prevention 108 
capabilities [17,18]. According to Glymour and colleagues, individuals are forced to behave in 109 
unhealthy ways due to socio-economic constraints [19]. 110 
 111 
Studies into podoconiosis also have recognized the roles of socioeconomic circumstances of 112 
families in the practice of preventive behaviors. Studies among rural people in podoconiosis- 113 
endemic communities have observed a positive association of family socioeconomic status with 114 
adequacy of number of pairs of footwear owned and footwear use behavior [13,14].  Due to their 115 
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inability to afford more than one pair of shoes, parents had to insist their children go barefoot on 116 
certain occasions. However, the influence of socioeconomic status of families and adequacy of 117 
footwear ownership has not been adequately studied in relation to adoption of podoconiosis 118 
preventive behaviors among school-aged rural children. The measurement of socioeconomic status 119 
was based mainly on self-reported monthly income and perceived socio-economic wellbeing 120 
which may not indicate the actual situation of households [13,14,20,21].  Additionally, our 121 
knowledge of the role of socio-demographic characteristics such as gender, age, and education in 122 
footwear use behavior is also limited. Studies suggested that socio-demographic variables not only 123 
shape social context and day-to-day realities, but also help us understand the distribution of health 124 
behaviors across different segments of population [15] which might in turn facilitate prioritization 125 
of population segments for behavioral change programs [22,23]. Thus, we planned this study to 126 
evaluate the association between protective footwear use and socio-economic factors in order to 127 
identify possible traction points for interventions to encourage footwear use among rural school-128 
aged children. We hypothesized that family socioeconomic status and adequacy of footwear 129 
ownership predict the likelihood of protective footwear use among school-aged rural children in 130 
Wolaita zone, southern Ethiopia.     131 
 132 
  133 
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Materials and Methods  134 
Ethics Statement 135 
Ethical approval was obtained from the ethics committees of the Armauer Hansen Research 136 
Institute (AHRI) (Project reg. No. P035/15) and the College of Health Sciences, Addis Ababa 137 
University (Protocol number 047/15/Ext). The Wolaita Zone Administrative Bureau gave written 138 
permission to work in the community. MFI allowed their outreach clinic site staff to help in the 139 
identification of study participants. Caregivers confirmed their permission for a child to participate 140 
in the study by signing or thumb-printing on the consent form. Children above age 12 expressed 141 
their assent verbally in the presence of their caregivers as a witness, to ensure the assent process 142 
was without any coercion. The use of verbal assent from children was approved by the ethics 143 
committees. 144 
Study setting and sampling technique  145 
Cross-sectional surveys were conducted with children from households in Wolaita Zone, southern 146 
Ethiopia in March 2016. The study setting of this research has been described in an earlier 147 
publication [24]. Households affected by podoconiosis were the target population of the study. A 148 






 [25], where n= total sample size required, p = population proportion 150 
(population parameter), d = desired level of absolute precision (alpha value), 1.96 = z-score, DEFF 151 
= design effect. The population proportion was determined based on 31% point prevalence of 152 
observed shoe-wearing among pre-school children in podoconiosis-affected families [11]. Using 153 
this proportion, a design effect (DEFF) of 1, and a Z-value 1.96, the total sample size determined 154 
for the study was 330 households. Recruitment was restricted to three rural communities (Damot 155 
Pulasa, Ofa and Boloso Sore) selected from the sixteen active outreach clinic sites of the Mossy 156 
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Foot International (MFI) organization. The criteria for selecting these communities were a) longer 157 
MFI service years, and b) larger number of registered patients. A list of affected families was 158 
obtained from the MFI head office. The MFI distributed shoes to younger children in affected 159 
families until 2013/2014 in all kebeles (lowest administrative unit) in which outreach clinics were 160 
running. The outreach clinic staff identified affected families (households) eligible for the study 161 
using the last shoe distribution list that included information about children’s age and sex, the 162 
number of siblings in the family who received shoes, and kebele of residence. The list of 163 
households in the shoe distribution list served as a sampling frame. The total number of 164 
podoconiosis patients registered by MFI in the area at the time of the study is larger than this, as 165 
shoes were only distributed to households with school-age children.  166 
The sampling frame was composed of a total of 261 households in Damot Pulasa district, 405 167 
households in Ofa district and 297 households in Bolo Sore district. Due to the variation in number 168 
of households by district, a probability proportionate to size sampling technique was used to select 169 
90 households from Damot Pulasa district, 139 households from Ofa district and 101 households 170 
from Boloso Sore district. We kept twenty percent of sample households in the sampling frame of 171 
each district in reserve list so that data collectors could easily replace if an eligible respondent was 172 
absent. A list of sampled households coded with random numbers was given to each data collector. 173 
In every sampled household, a household head and a child were recruited. In households with more 174 
than one child in the age range, data collectors used a lottery method to select one child to complete 175 
the survey. The eligibility criteria for children were a) being 9 to 15 years of age, and b) being free 176 
from podoconiosis. Household heads provided socio-economic data for their family.  177 
Development of measures  178 
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Composite indexes were used to measure footwear use, ownership of footwear and family socio-179 
economic status variables. Indices are composite measures that summarize and rank several 180 
indicators to represent the general dimension of a given concept. The indicators used to form an 181 
index may not necessarily be related to each other and the inter-correlation of items within the 182 
index is not a prerequisite to combining them [26]. A multidisciplinary panel of experts with many 183 
years’ experience of research on podoconiosis and other NTDs validated the content, relevance 184 
and clarity of the items in indices.   185 
 186 
Footwear use index      187 
We conceptualized footwear use as a function of both frequency of footwear use across situations 188 
and protectiveness of footwear used. Frequency was indicated by the use of footwear in a range of 189 
situations as recalled over the last seven days, and as observed by the data collector on the day of 190 
interview. The index constituted 13 indicators probing the use of footwear in a range of situations. 191 
The situations include looking after cattle, farming, fetching water from the river, collecting fuel 192 
wood, walking around the homestead, playing games or sports exercises and social occasions such 193 
as going to market, church or school. These indicators have been reported in previous qualitative 194 
and quantitative studies as important situations in which the use of footwear varied [11-13]. 195 
Protectiveness, on the other hand, was indicated by features of the footwear used [20,27]. Closed 196 
footwear in which the footwear covered the entire foot was considered protective while open 197 
footwear (such as sandals) where areas of the feet are exposed was considered under-protective. 198 
For the purpose of computing total scores of the index, weights were given to the types of footwear 199 
included in a response scale format: 0 for None (if the respondent was not wearing any shoes), 1 200 
for open (sandal shoes of any type), and 2 for closed (boots or closed shoes of any type).  201 
11 
 
Adequacy of footwear ownership index  202 
Adequacy of footwear ownership was defined as the number of pairs of footwear (of any type) 203 
owned by the school-aged child. Previous research has identified five general types of footwear 204 
including: open plastic/foam, closed plastic/foam, open leather, closed leather, and closed 205 
canvas/sneaker were included in the index as possible types of footwear owned [28-30]. The 206 
number of pairs of footwear a school-aged child owned was used to form a response scale and 207 
given a weight based on the opportunities to avoid barefoot exposure with increase in the number 208 
of pairs of footwear available: none = 0, one pair = 1, and ≥ two pairs = 2.  209 
Family socioeconomic status index  210 
The Family Socioeconomic Status index was developed to measure multidimensional aspects of 211 
household level socioeconomic inequality among families affected by podoconiosis. Three 212 
dimensions (education, income, and occupation) have been widely used in the measurement of 213 
socioeconomic status [31,32]. However, these dimensions have low variability in developing 214 
countries [33]. As a result, an assets-based approach has been suggested for measuring the 215 
socioeconomic circumstances in these contexts  [33,34]. Assets-based approaches are extensions 216 
of the sustainable livelihood framework (SLF) that focuses on specific household assets to 217 
determine socioeconomic position among families in the rural setting [34]. According to Kollmair 218 
and Gamper, “…people require a range of assets to achieve their self-defined goals as no single 219 
capital endowment is sufficient to yield the desired outcomes on its own” [35]. Thus, we 220 
conceptualized family socio-economic status as a function of ownership of important livelihood 221 
assets that include human assets (knowledge, skills and health), social assets (social networks and 222 
membership in groups), natural assets (natural resource stocks such as land), financial assets (cash 223 
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and bank deposits) and physical assets (such as secure shelter). Indicators of assets included in the 224 
socio-economic status index were drawn from SLF and existing livelihood studies in Wolaita Zone 225 
and elsewhere in Ethiopia [34,36,37,38]. A total of 51 asset indicators were included in the family 226 
socioeconomic status index, and all required a dichotomous response, 0 for “No” and 1 for “Yes”. 227 
The wealth index scores were determined for family socio-economic status index through Principal 228 
Component Analysis (PCA). Excluding those asset indicators either owned by all (above 95%) or 229 
few (below 5%), a total of 35 asset indicators were included in PCA.  230 
Data collection  231 
Experienced data collectors certified with a college diploma or degree in a social or health sciences 232 
field were recruited and trained. The trained data collectors pretested the instruments in six 233 
households in the study area to ensure understandability, clarity and relevance of the questions. 234 
Two data collectors were deployed per study site: one surveyed a parent household head while the 235 
other surveyed the child. The data collection was conducted using a pretested instrument in a 236 
location that provided privacy for the respondent. Data collection was supervised daily by three 237 
assistant supervisors and every three days by the first author. In each study site, the MFI outreach 238 
clinic staff collaborated with the kebele network leaders and other knowledgeable individuals in 239 
the village to link the sampled households with data collectors.  240 
Data analysis 241 
A trained data entry clerk entered the data into a SPSS spreadsheet as coded in the questionnaire. 242 
Statistical Package for Social Sciences version #20 (SPSS), was used for the analysis.  243 
Descriptive analysis was conducted using frequency distributions to describe socioeconomic status 244 
of households, adequacy of footwear ownership and extent of protective use of footwear among 245 
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respondents. The independent samples T-test was employed to determine if the mean scores of 246 
protective use of footwear varied by gender (categorical), age (originally measured as interval 247 
variable and categorized into two groups using mean age as a cut-off point), or educational 248 
attainment (originally measured as interval variable and categorized into two using median school 249 
grade as a cut-off point). Pearson product-moment correlation analysis was conducted to determine 250 
the association between socio-economic factors such as family socioeconomic status (standardized 251 
scores) and adequacy of footwear ownership (standardized scores). A linear regression analysis 252 
was conducted to test whether socioeconomic factors such as family socio-economic status 253 
(standardized scores) or adequacy of footwear ownership (standardized scores) had independent 254 
or interaction effect on the protective use of footwear (standardized scores). To determine the 255 
interaction effect, a new product term variable was created, family socioeconomic status variable 256 
multiplied by adequacy of footwear ownership. The effects of gender (categorical), age 257 
(categorical) and educational attainment (categorical) variables were controlled. All variables were 258 
entered into the linear regression model using a backward stepwise method. Collinearity between 259 
variables was checked through a correlation matrix, in which none of the independent variables 260 
were strongly correlated. An alpha value of 0.05 was considered to determine the statistical 261 
significance of associations. A list-wise deletion method was used to exclude cases with missing 262 




RESULTS  267 
Demographic characteristics of respondent children      268 
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As indicated in Table 1, 46.4% of the respondents were girls. The mean age of the respondents 269 
was 12.3 years (±1.89, range: 9-15). The educational attainment of school-aged children was 270 
measured by the number of school grades attained. Only 24 children (7.3%) had never attended 271 
school. The median school grade for those respondents who attended school was 3 (School grade 272 
range 1 - 10).  273 
Table 1. Demographic characteristics of respondents (N = 330)   274 
Variable  Category  n (%) Mean (SD) Median Min 
(Max) 
Gender  Boys 177 (53.6) - - - 
Girls 153 (46.4) 
Age  - - 12.3 (±1.89) 12 9 (15) 
Educational 
attainment      
Never 
enrolled    
 24 (7.3)    




Family socio-economic status of respondents   276 
 As Fig 1 shows, wealth index scores of socioeconomic status of households ranged from -1.91 to 277 
2.90, while zero represented an average wealth index score. Positive wealth index scores indicated 278 
better-off socioeconomic status households while negative wealth index scores indicated worse-279 
off socioeconomic status households.  280 
 281 
For descriptive purpose, we considered standard normal distribution of wealth index scores to 282 
classify households into five wealth quantiles: -2 to -1 = lowest, -1 to 0 = lower, 0 to 1 = middle, 283 
1, 1 to 2 higher and 2 to 3 = highest. Households within 1 standard deviation were categorized into 284 
15 
 
each category. Accordingly, as indicated in Table 2, the lowest socioeconomic status households 285 
accounted for 19.1% while the highest socioeconomic status households accounted for only 3.3%.     286 
Table 2. Description of households by socioeconomic status (SES) categories (N = 330) 287 
Variable  
 
Category  N (%) 
 
Wealth index scores  
Mean 
(SD) 
Median  Min 
(Max)  






  Lower  107 (32.4) 
Middle  108 (32.7) 
High   41 (12.4) 
Highest  11 (3.3)  
 288 
 Adequacy of footwear ownership among respondents   289 
Adequacy of footwear ownership was measured by an index of types and number of pairs of 290 
footwear owned by children. Table 3 presents the most commonly owned type of shoe,  open 291 
plastic/foam (70.4%), followed by closed plastic/foam (41.8%), closed canvas (19.4%), closed 292 
leather (17.5%) and open leather (11%).  293 
 294 
Fig 1. Wealth index scores indicating socioeconomic status of sample households 295 
Table 3. Types and number of pairs of footwear owned by respondents (N = 330)  296 
Types of footwear Number of pairs of footwear owned   
None  
N (%) 
One pair  
N (%) 
≥Two pairs  
N (%) 
Open-toed plastic/foam 97 (29.4) 175 (53) 58 (17.5) 
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To determine the adequacy of footwear ownership, weights were given to the number of pairs of 302 
each type of footwear children reported owning (0 = none, 1 = one pair, 2 = ≥ two pairs).  As 303 
indicated in Table 4, the total adequacy of footwear ownership index scores ranged from 0 to 9 304 
(Mean = 1.96, SD = 1.37). For descriptive purpose, the mean score was used as a cutoff point, and 305 
the adequacy of footwear ownership was below average for 41.5% respondents. 306 
 307 
Table 4. Adequacy of footwear ownership by respondents (N = 330)  308 
Variable  Category  N (%) Total footwear ownership scores   




ownership   
Inadequate  137 (41.5) 1.96 (1.37) 2.00 0 (9) 
Adequate  193 (58.5) 
 309 
Pattern of footwear use among respondents across situations    310 
Patterns of footwear use varied across situations and activities (Table 5). Going barefoot was 311 
relatively common when children performed domestic chores at home (24.8%), were at home in 312 
their spare time (39.4%), engaged in farming (42.1%), or playing sports in school (36.7%) or 313 
outside school (36.7%). Closed footwear was used in very specific situations like going to church 314 
(50.3%), market (48.5%) or school (42.7%). 315 
Open-toed leather  294 (89.1) 27 (8.2) 9 (2.7) 
Close-toed plastic/foam  192 (58.2) 115 (34.8) 23 (7.0) 
Close-toed leather  272 (82.4) 49 (14.8) 9 (2.7) 
Close-toed 
canvas/sneaker  
266 (80.6) 60 (18.2) 4 (1.2) 
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Table 5. Situation specific pattern of footwear use among respondents (N = 330)  316 
Conditions  Types of footwear      
 Does not 
apply  






N  % N % N %  N % 
When performing domestic 
chores  
- - 82 24.8 180 54.5 62 18.8 
When performing farming 
activities 
33 10 115 34.5     113 34.6 69 20.9 
While cutting grass  16 4.8 48 14.5 182 55.2 84 25.5 
When collecting fuel wood 8 2.4 43 13.0       177 53.6 102 30.9 
When looking after cattle 27 8.2 35 10.6          179 54.2 89 27 
When fetching water 4 1.2 37 11.2 202 61.2 87 24.4 
When playing games at school 35 10.6 105 31.8 80 24.2 110 33.3 
When playing games after school 32 9.7 121 36.7 113 34.1 64 19.4 
Walking around homestead (as 
observed at the time of interview)  
- - 130 39.4 154 46.7 46 13.9 
When going to nearby market in 
the village 
11 3.3 28 8.5 149 45.2 142 43 
When going to big market in the 
town 
21 6.4 26 7.9 123 37.3 160 48.5 
When going to school 31 9.4 24 7.3 134 40.6 141 42.7 
When going to church 1 0.3 26 7.9 138 41.8 166 50.3 
 317 
Extent of protective use of footwear among respondents   318 
All 13 items representing various situations of footwear use were considered to determine the total 319 
scores for the footwear use index. As shown in Table 6, the responses of the 220 cases who 320 
responded to all of the items in the index were summed to determine the total index scores. 321 
Respondents who responded “does not apply” for some items in the index were not considered 322 
during determination of total index scores. The total index scores were determined by summing 323 
the values in each situation (0 for barefoot, 1 for open footwear and 2 for closed footwear), and 324 
ranged from 0 to 26. The average score for footwear use was 14.3 with a standard deviation of 325 
6.56.  326 
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Table 6. Extent of protective footwear use among respondents (N = 220)  327 
Variable   Category  N (%) Footwear use scores  
Mean (SD) Median  Min (Max) 
 
Footwear use  
Less 
protective  
109 (49.5) 14.3 (±6.56)  15.0 0 (26) 
More 
protective 
111 (50.5)  
 328 
Association of demographic factors with extent of protective use of footwear among 329 
respondents  330 
As shown in Table 7, the independent samples T-test was used to determine the association 331 
of protective use of footwear with gender, age and educational attainment of respondents. 332 
Girls were found to be more likely to have protective use of footwear than boys (mean = 333 
15.6, standard deviation (SD) 6.3, vs 13.42, SD 6.6), and this difference was statistically 334 
significant (t = -2.441, df = 218, p = 0.015). The age and educational attainment variables 335 
originally measured at interval scale were transformed into categories using the median as 336 
a cut-off point. Respondents in early adolescence (13-15 years) reported more use of 337 
protective footwear (mean = 15.21, SD = 4.81) compared to respondents of 9-12 years 338 
(mean = 13.26, SD = 7.84), and the difference was statistically significant (t = - 2.318, df 339 
= 214, p = 0.021). Similarly, a statistically significant difference was observed in the use 340 
of footwear between respondents who had attained below grade 4 than above (mean = 341 
12.60, SD = 7.39 vs. 16.06, SD = 5.02, t = - 4.054, df = 218, p <0.001).  342 
Table 7. Association of protective footwear use with demographic characteristics of 343 
respondents (N = 220)  344 
19 
 
Variable  Category  N  Mean (SD) Mean difference  
t-value  
 
df P-value  
Gender  Boys 131  13.42 (±6.61) - 2.441 218 0.015 
Girls  89  15.6 (±6.30) 
Age  Middle 
childhood (9-
12) 




113 15.36 (±4.84) 
Educational 
attainment  
≤ Grade 3 112  12.60 (±7.39) - 4.054 218 <0.001 
≥ Grade 4 108 16.06 (±5.02) 
 345 
 346 
Association of socioeconomic factors with protective use of footwear among 347 
respondents  348 
As indicated in Table 8, the Pearson correlation coefficient revealed a positive association 349 
between protective use of footwear with family socioeconomic status (r = 0.204, p<0.01) 350 





Table 8. Association of protective footwear use with socioeconomic (SES) factors  356 
Variables     Correlation  Regression 
model without 




term variable  
r (p value) β (p 
value) 
























































The exploratory regression analysis revealed the effects of family socioeconomic status and 358 
adequacy of footwear ownership on protective use of footwear when demographic attributes of 359 
respondents such as age (categorical), sex (categorical) and educational attainment (categorical) 360 
were controlled in all steps of the regression analysis. Regression analysis stopped at the fourth 361 
step. The final model, in which family socioeconomic status, adequacy of footwear ownership and 362 
product term variables remained, explained 31% of variance in the protective use footwear among 363 
respondents. The main effect of adequacy of footwear ownership on protective use of footwear 364 
remained consistent (β = 0.507, p<0.001) while the main effect of family socioeconomic status 365 
was not consistent. Interestingly, the interaction between family socioeconomic status and 366 
adequacy of footwear ownership was statistically significant (β = -0.175, p<0.01). Fig 2 shows the 367 
interaction between family socioeconomic status and adequacy of footwear ownership footwear in 368 




Fig 2. The interaction effect of socioeconomic factors on protective footwear use among 371 
respondents 372 
 373 
Discussion  374 
This study aimed to measure the extent of protective footwear use among school-age rural children 375 
in Wolaita zone using a composite index of context-driven indicators. Efforts were made to 376 
systematically measure concepts such as socioeconomic status and adequacy of footwear 377 
ownership and to investigate their association with the protective use of footwear. Based on the 378 
wealth index scores, the proportion of households falling into the lowest socioeconomic status 379 
categories was 19%, while only 3.3% of the households belonged to the highest socioeconomic 380 
status. This may not be surprising as podoconiosis-affected families are known to face a double 381 
burden, being prevented from economic and social activities and impacted by the costs of treatment 382 
[39]. Studies have also indicated the debilitating impacts of podoconiosis-related stigma on the 383 
socio-economic wellbeing of affected individuals and their families [40,41]. 384 
 385 
Almost all children participating in this study reported ownership of some form of footwear. This 386 
demonstrates a positive change in the lifestyle of rural people in Ethiopia, where a barefoot 387 
tradition has prevailed for a long period of time. Nevertheless, the types and numbers of pairs of 388 
footwear owned by rural children are very limited, with only two pairs owned on average. The 389 
most common types of footwear owned by children were open plastic shoes in contrast to adult 390 
members of the rural population in settings known for podoconiosis endemicity in Ethiopia.  For 391 
example, a study reported ownership of open plastic footwear among only 18% of adults affected 392 
by podoconiosis and 29% of adults never affected by podoconiosis [20]. On the other hand, the 393 
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ownership of closed footwear of any type was lower for children in this study compared to adults. 394 
In a previous study, around 60% of adults reported owning closed plastic, leather and canvas types 395 
of footwear [20]. This suggests that adults are more privileged than children in terms of access to 396 
more pairs of protective footwear.  397 
 398 
Our assessment of protective footwear use among school-aged rural children provided important 399 
evidence on the vulnerability of rural children in the study area to podoconiosis. A range of 400 
previous studies have described footwear use in podoconiosis-endemic communities 401 
[20,27,29,30], but most have relied on self-reported information or age at first use of footwear and 402 
footwear use at a single point in time (at interview), which make it difficult to assess whether 403 
footwear is used consistently and optimally across situations in daily life. A few studies attempted 404 
to measure consistent use of protective footwear and observed it to be inadequate [12,42]. This 405 
study also further enhances our understanding of patterns of shoe use across a range of situations, 406 
and will enable more flexible, targeted responses (e.g. footwear aimed at specific use scenarios). 407 
In the present study, the proportion of children going barefoot in situations like domestic chores, 408 
farming and sports activity ranged from 25% to 40%. This is consistent with previous studies 409 
[13,14]. Barefoot exposure among children performing various activities was found to be higher 410 
than that among adults. In Alemu and colleagues’ study [29], 22% of adults reported walking 411 
barefoot when farming and 11% reported walking barefoot at home. Similarly, 17% of adults 412 
reported going barefoot during farming, 16% during other work and 30% at home in Molla and 413 
colleagues study [28]. In another similar study, only 17% of adults reported walking barefoot 414 
during farming, while 13% indicated that they went barefoot at home [30]. As is the case for adults 415 




Overall in this study, the extent of protective footwear use was low among school-age rural 418 
children in Wolaita zone. Nearly half (49.5%) of the children recruited from podoconiosis-affected 419 
families were found to use footwear in a way unlikely to afford them protection from the soil. This 420 
is congruent with Watanabe and colleagues’ study [12], that reported inconsistent footwear use in 421 
46% of children recruited in a rural school setting. However, the proportion of school-age children 422 
with inadequate footwear use in this study was lower than that of preschool children in a previous 423 
study [11]. This may partly be attributed to the age difference between the studies, making 424 
preschool children more disadvantaged than school-age children.      425 
 426 
The association between gender and protective footwear use is another important finding. The 427 
protective use of footwear among girls was found to be better than used footwear more protectively 428 
than boys. This may be baffling considering the deeply entrenched privilege of men that stems 429 
from cultural and institutional bias against women in societies, particularly in low and middle 430 
income settings [43-45]. However, studies have often shown that women have healthier lifestyles: 431 
they eat healthier foods, drink less alcohol, smoke less, and use seat belts more frequently 432 
compared to men who outperform women only in physical activity [15]. The gender and hygiene 433 
hypothesis highlights the tendency of girls to maintain hygiene better than boys and that girls are 434 
more often dressed in clothing that is not supposed to get dirty and receive more parental 435 
supervision and direction regarding cleanliness than do boys [46]. In the context of podoconiosis, 436 
studies have reported inconsistent results on differences in footwear use behavior between boys 437 
and girls. Watanabe and colleagues [12] reported that girls were more consistent in using shoes 438 
than boys. In contrast, parents reported higher levels of shoe wearing among preschool-age boys 439 
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than girls in Ayode and colleagues’ study [11]. These inconsistencies indicate the need for more 440 
efforts to the gender dynamics in protective use of footwear among school-aged rural children. 441 
The privileged status of girls in the protective of use of footwear may be related to cultural or 442 
economic factors which need further investigation.   443 
 444 
Protective footwear use tended to increase with children’s age and educational attainment – with 445 
age and progress to higher school grades, children are more likely to use more protective footwear 446 
regularly. This may be related to the parents’ tendency to provide footwear to children at the age 447 
they enroll in school [13]. As age increases children also start generating income by themselves 448 
through petty trade and other means which allows them to own shoes. However, the poor use of 449 
footwear in early childhood is likely to limit the probability of all-day-everyday use of footwear 450 
in adulthood as habits developed in childhood as predictive of habits in adulthood [47,48]. The 451 
inconsistency of footwear use among 50% of school-age children in this study and similar findings 452 
in previous studies [11,12] confirms the need of promotion of footwear use from early childhood.  453 
 454 
A positive association between family socio-economic status and protective use of footwear 455 
among school-age rural children suggests the need for interventions aimed to improve 456 
socioeconomic wellbeing of podoconiosis affected families.  Family socio-economic status alone 457 
does not guarantee regular use of footwear - having adequate resources alone will not ensure 458 
optimal preventive actions against podoconiosis.  Interventions aimed to address misconceptions 459 
and increase motivation to wear shoes are also needed. Health promotion research in behaviors 460 
such as physical activity showed that poorer households prioritize available resources for other 461 
purposes [49,50]. This may be due in part to poor parents using less health promoting parenting 462 
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approaches with their children as a means of coping with the stressful impacts of socio-economic 463 
difficulties [51].   464 
A statistically significant association was also observed between adequacy of footwear ownership 465 
and protective use of footwear. Children owning few alternative pairs of footwear had less 466 
protective use of footwear. This is consistent with previous qualitative studies that reported 467 
shortage of alternative pairs of footwear to be an important determinant of footwear use [13,14]. 468 
It is also consistent with previous studies on other behaviors, such as the association of availability 469 
of fruit and vegetables at home with intake of these food items among children [52-] and the 470 
association between access to sports facilities and physical activity among children and 471 
adolescents [22]. In the present study, ownership of footwear independently predicted the 472 
probability of using footwear regularly and optimally. Its interaction with family socioeconomic 473 
status on the protective use of footwear was also significant. This suggests that adequacy of 474 
footwear ownership among children is determined partly by the economic capacity of households. 475 
Thus, creating circumstances that increase the capacity of lower socioeconomic status families 476 
could play an important role in protective use of footwear.  477 
 478 
 479 
Limitations and future research directions  480 
Though the findings presented in this study are of significance, the study is not without limitations. 481 
One of the limitations relates to measuring protective use of footwear. These days, researchers use 482 
sophisticated technologies to accurately measure routinized behaviors such as physical activity 483 
using pedometers, portable electronic or electromechanical devices that count every step a person 484 
takes in a day [54]. To date, there is no comparable way of measuring use of footwear. As a result, 485 
26 
 
we relied on self-report over the last seven days, and observation on the day of interview. The self-486 
report data is likely to be affected by recall bias. Daily diary records of observed use of footwear 487 
across situations within a certain range of days may be more accurate, but are also likely to be time 488 
intensive and costly. A previous study tried to check the veracity of self-reported use of footwear 489 
through observed foot condition (i.e. adherent soil, foot trauma, heel fissures and nail dystrophy) 490 
and sock/shoe imprints on foot [12]. However, the relationship between observed foot condition 491 
and reported shoe use was not clear. Future research efforts may focus on developing reliable and 492 
valid measures of footwear use. This is vital to understanding trends of footwear use as preventive 493 
health behavior and for determining the proportion of the rural population vulnerable to 494 
podoconiosis.  495 
The low level of explained variance accounted for by the regression model consisting of family 496 
socioeconomic status, adequacy of footwear ownership and interaction term variables implies the 497 
importance of examining the role of other factors. In our previous qualitative study, misperception 498 
of risk for podoconiosis and perceived barriers to footwear use including uncomfortable footwear, 499 
shortage and poor adaptability of footwear for farm activities and sports were reported to 500 
negatively affect optimum use of footwear among school-age children [24].   Cultural, cognitive 501 
and interpersonal factors may interact with socioeconomic factors to influence protective footwear 502 
use in children. Future studies may therefore consider exploring the role these factors to further 503 
advance our understanding of the determinants of footwear use in the study area and elsewhere.  504 
Conclusion  505 
Increased adoption of protective footwear is needed to effectively prevent school-age children 506 
living in endemic areas from developing podoconiosis and other neglected tropical diseases. 507 
Approaches aimed to encourage ownership of multiple pairs of footwear should also consider 508 
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increasing the socio-economic capacity of families in podoconiosis endemic communities. 509 
Livelihood strengthening interventions that provide opportunities for skills development, self-510 
employment, micro-credit and social protection services including educational support for children 511 
and access to free or subsidized health care may contribute to socio-economic empowerment of 512 
podoconiosis-affected families.   513 
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